Retention of apolipoprotein B and cholesterol by perfused heart during lipolysis of very-low-density lipoprotein.
The fate and mechanism of removal of apolipoproteins and lipids of human very-low-density lipoproteins were determined in the perfused rat heart. Approx. 50% of the VLDL triacylglycerol was hydrolyzed during a 2 h perfusion. Phospholipid phosphorus, apolipoproteins C-II, C-III and E were quantitatively recovered in the medium. However, there was a loss of unesterified (17 +/- 6%) and esterified (19 +/- 8%) cholesterol from the perfusion medium. Apolipoprotein B was retained by the heart, as determined by the loss of immunoassayable apolipoprotein B (30 +/- 5%) or the uptake of 125I-labelled apolipoprotein of VLDL (9 +/- 2%) from the perfusion medium. The discrepancy in the two methods for estimating apolipoprotein removal was shown to be due to the modification of apolipoprotein B-containing lipoproteins, which was such that they were no longer precipitated with antibodies to apolipoprotein B. The labelled apolipoprotein B, retained by the heart, could be partially released by perfusion of the heart with buffer containing heparin (14 +/- 2%) or trypsin (50 +/- 2%). Labelled apolipoprotein uptake by the heart was reduced by 90% when lipoprotein lipase was first released by heparin or when VLDL was treated with 1,2-cyclohexanedione to modify arginine residues of apolipoproteins. Very little extensive degradation of the apoprotein to low molecular weight material occurred during the 2 h perfusion, since 95% of the tissue label was precipitated by trichloroacetic acid. It is concluded that there is retention of apolipoprotein B, cholesteryl ester and cholesterol by the perfused heart during catabolism of VLDL. The data are consistent with the concept that the retention of apolipoprotein B requires membrane-bound lipoprotein lipase or an interaction with the cell surfaces that is modified by heparin. The overall process also involves arginine residues of apolipoproteins. At least 50% of the labelled apolipoprotein retained in the tissue is associated with lipoprotein lipase and other cell surface sites, while the remainder may be taken up by the cells.